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Objective
Autonomy In robotics Is an interdisciplinary field that college students don't get to explore in depth unless they have taken a probabilistic math
class or graduate courses as undergraduates. By exploring the pillars of this important field, this project hopes to give young undergraduate
students the opportunity to learn about the current problems of robotics and the skills necessary to solve them.

Introduction

In robotics, a major interest of engineers Is the
robots capable of mapping their surrounding
environments. This task can be done through

various algorithms, probability and sensor
measurements. [1] The problem of simultaneous
localization and mapping (SLAM) has drawn
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0 build the map of an environment, we're given::

. Global position of the robot (i.e. the position
relative to the space, not relative to itself)

II. LIDAR (Light Detection and Ranging) scans (i.e,

data collected through robots sensors)

-xistential Robotics Laboratory (ERL) at University of California, San

CCE 23)

Diego (UCSD)

[.ocalization

Determining where a mobile robot is with respect
to Iits environment, given a map of the robot's
environment. We'll assume that we're given:

. The map of the environment m
. Series of control commands u

Probabilistic Robotics: Python Simulations of
Mobile Robots and Core Robotics Algorithms

Immense attention in the field of mobile robotics.
SLAM is the building of an environment’s
mapping from a sequence of measurements by
the moving robot. And as the motion of the robot
depends heavily on its understanding of the
surrounding environment, robot localization is a
complement to the mapping problem, defining 1.

Although the space the robot is placed in is Il. Series of observations z
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possible ways to go about solving It: 1
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. Initially, all points In space have same weights,
(probability of robot's current position)

Each space (m) having a bina ry state of O or ] Figure 3.1 Simulation/visualization of robot's path/trajectory

SLAM. A robot's ability to both localize itself and a. Free space represented by m =0 2. At every time step:
accurately map its environment is an important b. Occupied space represented by m =1 a. Predict the current position of the robot
key prerequisite of truly autonomous robots. [2-5] 2. Each space (m) represented through the b. Update the weights from the inputs K
probability of whether or not it is occupied -- c. Resample particles )
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Once the mapping algorithm works, students: 4 :
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robots as well as the probabilistic math behind it
e Can Implement complex algorithms Iin Python

Having an understanding of the fundamental
concepts and core robotics algorithms enables

Fig 2.1 Light Detection and Ranging (LIDAR), Bresenham algorithm
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programming environment Algorithm occupancy_grid_mapping({l;_1;}, z¢, z;): students to have the necessary knowledge to grow 100
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Figure 3.3 Simulation result of log-odds mapping algorithm

on GitHub for students to use. (on probability scale)

Fig 2.2 Occupancy grid mapping implementation pseudocode




